ABSTRACT Clear guidelines for the selection of patients with large pulmonary bullae and sevetely impaired lung function for surgery remain to be defined. Twenty-one such patients operated on between 1971 and 1977 Large pulmonary bullae usually occur in association with chronic obstructive lung disease. With the passage of time and increase in age the bullae may gradually increase in size and the degree of airways obstruction become more severe.' The selection of those patients who would benefit from surgical treatment of such bullae is both difficult and controversial.23 Surgery can improve patients by allowing compressed lung tissue to re-expand and less commonly by reducing functional residual capacity (and thus reducing work of breathing) or by removal of dead space. The problem in any individual patient is to assess how much the bulla or bullae contribute to his symptoms and to predict whether surgical treatment will improve pulmonary function and favourably influence the longterm course. Large bullae amenable to surgical therapy are allegedly rare. Twenty-three such patients presented in a 16-year period at the Edinburgh Thoracic Surgical Unit4 and 85 patients were operated on at a major centre in Boston over a 23-year period.3 In the latter series the patients operated on represented 39-8 % of patients presenting with bullous emphysema during the 23-year period.
Large pulmonary bullae usually occur in association with chronic obstructive lung disease. With the passage of time and increase in age the bullae may gradually increase in size and the degree of airways obstruction become more severe.' The selection of those patients who would benefit from surgical treatment of such bullae is both difficult and controversial.23 Surgery can improve patients by allowing compressed lung tissue to re-expand and less commonly by reducing functional residual capacity (and thus reducing work of breathing) or by removal of dead space. The problem in any individual patient is to assess how much the bulla or bullae contribute to his symptoms and to predict whether surgical treatment will improve pulmonary function and favourably influence the longterm course. Large bullae amenable to surgical therapy are allegedly rare. Twenty-three such patients presented in a 16-year period at the Edinburgh Thoracic Surgical Unit4 and 85 patients were operated on at a major centre in Boston over a 23-year period.3 In the latter series the patients operated on represented 39-8 % of patients presenting with bullous emphysema during the 23-year period.
In the seven year period 1971-77, 21 patients were operated on for bullous emphysema in the Thoracic Surgical Unit at Groote Schuur Hospital, and these cases are presented to illustrate our approach to assessment and management, to compare our results with previously reported series, and to emphasise that many patients with marked disability can be gratifyingly improved with surgery.
Methods
As in previously reported series, patients whom we selected for surgery represented only a proportion of all patients with bullous lung disease seen in medical and thoracic surgical units. We did not consider for surgery any patients who had small bullae or postinfective cysts in extensively damaged lung tissue. Our selection of cases for surgery was based on the premise that if we could identify compression of relatively normal lung tissue by a large bulla then improvement in pulmonary function could be anticipated after surgery.
Our investigations of patients in an endeavour to assess compression, included PA and lateral chest radiographs, bronchograms, ventilation perfusion lung scans, ventilatory function tests, measurement of carbon monoxide gas transfer by the single breath method, and blood gas analysis. diagnosis of cor pulmonale was made clinically in four of these. The size of the bullae was determined from the plain chest radiograph (and the bronchogram) and classified into three categories: those that occupied less than half a hemithorax, those that occupied between half and one hemithorax, and those that were more than one hemithorax in size.
Sixteen of the patients were operated on because of severe dyspnoea and four patients because of a spontaneous pneumothorax in association with a large bulla (patients 5, 10, 15, and 18). One asthmatic patient with a large bulla was operated on, though her symptoms were probably largely caused by her asthma (patient 19). In this patient the rationale for bullectomy was to improve her pulmonary reserve and reduce the risk of a spontaneous pneumothorax during an asthmatic attack.
Results
The exact nature of the surgical procedure was determined by the findings at thoracotomy. Fifteen patients had bullectomies or plications, while three required lobectomies (patients 8, 10, 16) and three needed bullectomy and decortication (patients 3, 9, and 18). Bilateral bullectomy was performed in two patients, in one at the same operation through a median sternotomy (patient 6) and in the other with staged thoracotomies three weeks apart (patient 7). Both these patients had gross compression of lung tissue by the bullae and very poor pulmonary function. The pre and postoperative radiographs of patient 7 are shown in figs 1 and 2 and bronchogram in fig 3. Five of the six patients with preoperative hypercapnia were ventilated electively postoperatively. All the other patients were managed conservatively with oxygen, physiotherapy, and carefully monitored intravenous analgesia. Postoperative complications occurred in nine patients and complications were more common in patients who had lobectomies or decortication ( re-expansion. Four of 14 patients who had bronchograms showed bronchiectasis and postoperative complications occurred in all these four patients. These included empyema, pneumothorax, and failure of the compressed lung to expand adequately and fill the hemithorax. Of the 10 patients who did not show bronchiectasis on bronchography only two developed postoperative complications. These observations suggest that bronchography is useful but do not provide evidence that this investigation is any better than pulmonary angiography.
Rarely a large bulla is well ventilated and it is in such cases that the easily performed non-invasive lung scanning technique is of the greatest value. We have not found it of major value in the selection of the remainder of our patients for surgery. In the occasional patient in whom a bulla is well ventilated the rationale for surgery differs and here the major aim is to reduce the volume of dead space and thereby decrease the work of breathing. 5 Although all our patients had a history of chronic bronchitis and evidence of generalised obstructive lung disease, most showed some improvement in their ventilatory function and their effort tolerance. Previous investigators have suggested on the basis of their own surgical results that the more severe the preoperative impairment of FEV1 the less likely the chance of marked improvement after operation.45 Of the 18 patients reported by Pride et al,5 only seven showed an improvement in FEVi of more than 0 3 of a litre. Our experience differs in that five out of six patients with a preoperative FEVi of less than one litre improved by more than 0-3 of a litre postoperatively and nine of 13 patients with both pre-and postoperative measurements showed an improvement in FEV1 of more than 0-3 of a litre (fig 4) . Fitzgerald et al have similarly reported striking improvements in patients with very low preoperative FEV1. 3 In several patients with very poor pulmonary reserve, we considered the risks of bronchography too great and surgery was undertaken after clinical lung disease. 
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